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[ ABSTRACT]
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Aim To investigate whether glycation could mhibit the protection role of mutant CD59s against human com-
Methods Site directed mutagenesis to replace residue 37 or 38 with histidine (H) was performed by recombinant
PCR. Mutant CD59 DNAs were inserted into the mammalian expression vector pALTER-MAX and transfected into CHO together
with the selection marker pcDNA3, which confered resistance to G418.  Expression of mutant CD59s in the G418-resistant clones
were tested by Western blot, immunohistochemistry and FCM. A functional dye release assay was used to measure protection
Results Recombinant plasmids of pALTER-HM CD59 had been successfully

Stable transfectants were selected by the addition of G418.

role of CD59s against human complement.
constructed according to sequence and enzyme digestion analysis.
Stable populations of CHO cell, which expressed relatively high levels of recombinant protein, were sorted by immunolabled tech-

nique.
mutants still preserved CD59 activity of anticomplement, and glycation of CD59 in CHO increased their sensitivity to MAC-mediat-

In Western blot assay, the mutant proteins expressed on CHO was about 20 kDa.  Dye release assays confirmed both

ed lysis. Conclusions Residues by Site- directed mutagenesis to replace residue 37 or 38 with histidine still preserved CD59

activity of anticomplement. Mutant CD59s can be glycated in vitro and loses its most MAC- inhibitory function.  The presence of
this glycation motif in human mutant CD59, may help explain the distinct propensity of humans to develop vascular proliferative

complications of diabetes.

/|~ LA AR L A 8 B A 0 A e W PR s B BTk
AU FE IR R 2 — o I FRHRTE N SN R L
HEFE  RIE B9 R AR S5 AMACT T 8RB ——CD59 BiE 2
EHREE X" . N CD59 &—FT iz 410 T & Fh

[WFS HEA] 20050315 [f&E HEA] 200511-30
[BE€WB] [EXARES ST B1I(30170893)
[EHE®EMN EH%, Bt Y, EENES PRSI, BRRE

15N 053282768903, Frmail A renshurong@ yahoo. com. cn. BiiEES
Ehe, HF, LA SN, FENES TR ETI, BRREIEA
053282991711, Frmail N meihuagao@ yahoo. com. cno

ZH 340 o 2R T B GPT i [F B 22 1, W] 400 1) kA
Wi & A Y ( membrane attack complex, MAC) ¥ A 4
JHI i S5 XU, 2 PR 4 T8 41 i e 52 MAC 1 &
B F 2 —. BHSLIRIESS, CD59 1778 & T-FE A4k
3 B SR R ( lysine, K) 41 —2H & B2 ( histidine,
H)44" . BT H A K 2 [8) 5 B AN [, 145 CD59 %}
WEFEAL I BUR AN R . AT B 7R 3R 1S 2 Pl Ak
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L1 ##§

B % 3K # 4K pALTER-MAX 4 & Promega /A
B, & H MV R 2 3 F 7 7l; 3k 4 % FUR pcDNA3
T4 E Invitrogen /A 8]; 4 IE % A CD59¢DNA-pALTER
FEHRAHEESHRAFEFREHS ZEHRL
47 T7.T3 RNA R A48 5 31 F, EcoR 1 B 47 fr &,
CD59 1z & Bk .CD359 ¢DNA F%: & B #/F & DH5a & A<
=R A FE A K I E 2 8 ( Chinese hamster ovary
cell, CHO) 20 Mtk B o # e L g 20 fl & 1 F 1 R
Bro FR#|M A 178 EcoR 1 1§ B TakaRa /A &]; RPMI-
1640 % 35 % 1§ & Hyclone /\ &]; /N4 1 7& 1 & At M
WZEF ) 5] BEEE A G418 ¥ W B Amresco A F:
CD59 # 3 [& $1 f& ( monoclonal antibody, McAb)-FITC
W B Coulter A 8; ¥#L A CDS9 £ % B AW &
SCB /» &); AR EEAFIL AT F G W E L E F LA
MB AR R E]; % 31K 7 Lipofectamine 2000 i &
Invitrogen A &; 2, 7Z R L &5, 6 A E K X &
(BCECF) 4 & Sigama Aldrich 2\ &]; % #1 CHO #i1k
HARE B #l.
1.2 S|4pigit

WKL CDS9 5% CDS9 4 Fz 8 £ 5 4
HM3: K38 X% 4 H38, 48 i % A F AAG(K) RE A4
CAT(H); HM4: 37 fi K 4 Bt f% ( asparagines, N) & &
& H37, M 5 FHF AAC(N) & A CAC(H) . 4
RI3XEI (K ): FHETH#ET H(pT7, T3) RE
Fe#E )\ CD59 cDNA AR # M1l T7.T3 RNA X 4 B /3
HFFHRIG ERREEARAR IS EREL
£ B BN BEAZF R 5 W (3/F3/R4YF.4R), HE
WAL T £,

*1. BEERREMFIMEHREFT

5% " AF
S HI(53)

ZH [I7E44

pl'7 5<TAA TAC GAC TCA CTA TAG GG-3 20

T3 5¢ATT AAC CCT CAC TAA AGG GA-3 20

3K 5¢ACAAGIGTATAAC [CAT| TGTTGGAAGTTT-3" 28
3R 5¢AACTTCCAACA GITATACACITGTA-3" 28
4F 5*GITACAAGTGTAT AAGTGITGGAAG 3° 28
4R 5¢CTTCCAACACIT ATACACITGTAAC-3" 28

1.3 BrERERRSRAEWL
PA4 CD59 ¢DNA-pALTER & 4 i fr 4 & 4R, Fn

FREI A 3 5k F A B R R (polymerase chain re-
action, PCR) ¥ #¢ 3% /% B #y % [ HM3 £ HM4. PCR
iv: B4 4 pI'7 Fu 3/R 2 4/R, ¥ #3589 DNA B &
F1E 41, £40 WL 89 R SRR #, 48 FUAL DNA
B (10100 # ) 2 UL, 10 x PCR £ # i 4 VL, 4 x
dNTP 4 W, Taq B 2 WL, 5|47 pI'7 #7 3/R 5 4/R % 2
WL, ddH,0 24 WL, K R 5% H: 94°C 3 min, & &
94°C 155 56°C 1 min~ 72°C 1 min, 2 35 {3}, 72°C
# {# 7 min. PCR @ 5414 T3 1 3/F S 4/F, ¥ 8%
A H DNA F 8 32 B 42, H 44 4 [ PCR iv. PCR
@ 41k PCR ivir PCR OF 41 & & 1 & AR,
pl7 #T3 4514, § HHABZENEGFRLEWE
i H B Bt HM3.HM4. 7& 120 ML B9 KRR & &,
A 3132 B 41/42 A3 W, 10 x PCR & #
12 UL, 4 x dNTP 12 VL, Taq B 6 UL, 5| 47 pI'7 £ T3
4 6 UL, ddH,0 75 WL, R R 5% F E.
1.4 BHEZREGFRNEEREE

481t HM3.HM4 PCR 7= 4 %1 pALTER-MAX # 4k
#] EcoRI B V7, 4k 4k A 7 & (QIAquick Gel Ex-
traction Kit) 41k ] W B 41 7= 47, T, & 8 16 CiL &
HH, A HATE DHSa, 2 A FHE B R EKE#
AN T, APCRIFAE BYERRGEELR
# % ik ik pALTER-HM3 #2 pALTER-HM4, 5 24 il
TR R
1.5 BEHRLTECRIPEMEMMEANEL

F B 6 BLOF & 20 A 4 100 o/L /N4 i L 100
kL &% % fr 4% & £ B RPMF 1640 % #1248 A 3% 5%,
K pcDNA3 fn B4 A st AT R o, B 2R A 4
Lipofectamine 2000, £ 1k 77 % £ UL B 5 # 1T, 44
B3 24~ 48 h 54 500 mg/L G418 £ 77 1 i, 10~ 14
AERFH M E R AT AR, AHERE
G418 IR B 4 F £ 400 mg/L.
1.6 F3A[E € 5R UPE 4 A0 PR 4 52 BE A I i

Kkl 7 ot % & 4 43 AL % (fluorecence immunohis-
tochemistry, FIH) . B % J% 21 23 ft. % ( enzyme immuno-
histochemistry, EIH) F2 7 3 40§ K (flow cytometry,
FCM) EEL ez N T EL RN EARERT
CD59 7 FH R A 40 HL R AR+ CD59 4 F 89 46
RkBH AR B RRBHAAURFEERTRE
CD59 4 FHIB R, H—F T RN REANERE
EAR AL E HH CDS9 & G kik &,
1.7 2% CD59 3 FHuaMATE MR

KRR ALBBERRE. FiA HM3.HM4 fr =
JEkr pALTER # % %t B8 20 fi 35 A T 96 FLIE =K
Brar, X R 5RO 4 G418 By RPME 1640, £ 1t
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HEEFEF A 50 mmol/L MR E, REAMN
4916 20 min. & FL A8\ 2 mg/L. BCECF %4, 37°C
30 min. #EA 4 A 2 5k, A\ 56 CKIEH 10 500 F
BH %4 CHO #14K 30 min. %% 5, &34 BlAm A
L1 102, 104 F0 108 f B o 3 8% 7% & 100 VL, &
HREMFEHMEI, 37C 15~ 30 min. B _EIE,
FLJ& 40 LR Tritorr 100 5 4%, b & K Fn 548 78 4 71
TR ARE (B &I 503 nm, & & 530 nm), F
BHE= LERRAEBRE X100/ (LFRRALEE
+ REWHARE) .
1.8 HitF4aiE

B SEH M x £s 27, AELERA ¢ 2%
o E S, P<0.05 h£2FH B ZH%,

2 B R

2.1 HM3 #1 HM4 BEFLAERNEE

HH PCR & RIBEEARGHEF &,
B v BN HAZ R IK 84k pALTER-MAX, #% 1k K
B DHSa, $2HU5 R 4T EcoR 1 B ) AT /7, ¥93E
SRR h 4 £ 7 41 JFRE pALTER-HM3 A1 pALTER-
HM4( & 1) .

750
500

250
100

& 1. ELA BRI pALTER-HM3/HM4) EcoR 1 BEY1 4 E 140
3 RREEYIE WS, 2 1 4 REFY)E B .

2.2 EHEFRAFRZEPEECRIVEME R TFE

K FH 5 41 ORI AT peDNA3 34 g o [5 4 FL B0 L
YU, #5 9% J5 48 h NN G418 fifiidk 5% 4L Bl Th ) BH P
S, i o T i) % AT DL K B 00 i AN R B v, ST
SO, HEW A EEEA A K, ik 2 AE
FEUG A v 2, K BT 1S G418 Ptk me FE B AL R X
HABLY KEEFR
2.3 [AME4HRE e PR AY L E ik

Exh e 4H Eb A, i CDSOMcAL-FITC 2 A [A] ) 28
i o e 4 5% T % D't i R 5 55 A —, 1 U R R
HERFR(B 2) 5 (M8 EIH ] L G sz 46 £ 1 B 4 5
BaE 200 PR, 2 A A T % 24 % 8 5 B P % £ 4 i I £

o FCM il &5 5 L1 3, R 284 5% BRI B 7 CHO 2
W ¢ ' B B A A A8, HM3 HM4 40 i 5% Y6 et i 1
HIA R4, FHIEZ 75 42. 8% 1 55.9% . West-
ern blot 255 & I HMCD59 FH 4 4 ffg v F 7 2 20 kDa
AEHIL 1 FEHERAXA(E 4 .

2. WHEBRIEHLA SN HMYHM4 7E CHO A h i &
prS A S HM3/HM4 35 P M40, B v a8 Ak 4 ] ME 40 g .

SINCLE PARANETER

78

ur
A
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i\ ’M
LI
it @M»"m. "

76

57

38

19

3. RINMAAEAEN HM CD59 FTiAFAMERERIE AN
HM3 5 F%, B: N HM4 7ifE.

M1 2 3 B 5

kDa

19 ==
85 =

62
51
38 =

22 =
% 5
L

[& 4. FIAE B %N AR 1AM X B, 2
JHM3 FEYETERE 1, 3 9 HM3 [ 58 2, 4 S HM4 TR, 5 R
HM4 B4 5
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2.4 EUBIRRE CD59 S FiMEEMRILLE

b5 UKL G4 B AR LA, HM3 A HM 4 P 44: 41
70 i SRR i R 1) B R B ARG, AL S R R T
(P< 0.05), EAK T 25 R 4% Je 4l i ( P < 0. 05)
(&2,

%= 2. ARIFMEIEREEHE HM3 ﬂ]_HM4 FIEAMHECR
SRS M FER L BT S SRR (« )

a4 4l 18 14 1:2 1
HM3 BH P4t

FEEEAG AT 31.3483.2  43.243.4>  48.412.6" 58 124>

BB 5 61.413.4%  73.443.2% 75 134,30 77,842 1%
HM4 BH P4

FEEEAG AT 27.612.0>  35.933.0°  40.4%2.20  50.1F3.20

WEREAL 2.6%4. 1 46.833.4% 505190 60.0F2. 8
CD59 B4 At

BEHEALHT 64.2%4.8 74.142.9 77.143.3 88.413.2

WERAL S 65.613.7 77.7%3.5 80.414. 4 93.914.5

a N P< 0.05, SHEIALATAI M AN ELE; b o P< 0.05, 5 CD59 [ 74 41 i
F=8

3 Wi

H A7 4t U TR 73 B8 B AR AR 1=y, 1T A SR
L6 398 A A 7 B i 5 W PR AR 3 I O RCRE, X
RIFHLE AT T R EIR T, (5 B 80w JC A 45
R, EFEREE T CD59 B 3 4k K% 5 0% JR o 1f
WEFEE KA ARz B EA .

I CDS9 45 4 K ThRE RO WF LB s>, K IR
WEE ST RAENEMERE TS FERTH
CD59 7y FH K, Ja &L mbE SR T 5 T 5 34k 1 2%
FPUAMATEYE, REEH0H] MAC JF T 51 1 3 7
REY . AL 2 M R IR AR, K
WF 7K F PCR 52 AiEART%, 4 3 IR PCR ¥ T 3545
RABHMER. TN —MEIE AT,
ARSI R i TR BE AT A . AR50 F FH BH B 7
R Ak ¥ A IR R S ON CHO 41 i, %% 42 BT 75 1)
DNA Fi& /D, B i m, ebog'” .

2 FiRAE CD59 73 F 45178 5 IR CD39 43 F
Z A Z 5 N:

37 38 39 40 41 42 43 44 45 46

1E# CD59 N K € W |[K F E H| € N

N cwk FE QO Cc N
K ¢
PR LN R AR H WA, C K A, W
NEEIR, K NBER, F AEHARIR, E VBRI, Q VAR

KA 345 (HM3)

RAF 4 5 (HM4) W K F E Q C N

MRE, C AL E R, N AR ABEE

BIZRAE CD39 731 37 8k 38 i 2 e R AF N4
FIER(H) , HEN KFEH % B 3 HR I S0 3540 47 £
HM3 y: H38 —W40 —K41; HM4: H37 —W40 —K41.
g EFERAE CD59 40 79, H38.H37 fEif K41, fif
R K41 &) THEHAL, s CD59 K45 Dy e i —
A TR S = FEBE W40, B 238 CD59 73 1 K4l
AT HEHE LAY, B8 AL S T P P A MA T . (H E
TR BB AN T, n{EE A
JoR P 2 B 5 4 A 5O, T S L Th e ) R 4% . 5K
Brif ol , MEEA A U — AN EERIR A — 1R
LR 755 R Jm PR S A i 45 F R Th R, 38 R S xt
ERRAEEREWEY . Mt RAE CDS9 4T HITh g
TE— RFLRNE

V0 3 Ik Gl R R 56 W s A e Rk R AR
CD59 7311 CHO 40 B0 #MA A S 1 95 40 B A FH 1
UK. ThEE!E CD59 W] MAC J¥ RL, PR3 4 A
Gt . PRI AT 3 O G Rl R BRI OBL CDS9 i
Yo BEIEE CDS9 FLAMATE 2 AAHC. RIER
AR CD59 43 B 4 B L ekl RE UK FRAIK. AL 5
Je Rl BRI . Ui 5248 CDS9 4> 1 B Brkh ik
WM, B 5 T RESEAL, R R PUAMATE MR AK. IE
SEHARB AL A 3738 A AT RE W Bh i S R W 10 K
o 4ifbJE NBRAE CD59 B AL B )5 T BERE 70K
75 DL JE B SE 56 o 4k B4R 1
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